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PROBLEM TO BE SOLVED: To increase the output of a motor and output torque by compounding the 
flexural oscillation of a disc with the bending oscillation of a center shaft, and forming driving oscillation at an 
oscillator for driving or an oscillator disc part. 

SOLUTION: When the columnar part of an oscillator 1 causes bending oscillation in the axial direction by 
driving a piezoelectric element 5, two waves (the peak of traveling wave is formed in two directions: the 
same direction as the bending direction of the columnar part and the direction opposed to it, respectively.) 
are formed. Namely, the resonance frequencies of a disc flexural mode and a columnar part axis bending 
mode are met each other to form axis bending disc flexure compound mode. Rotation is made around axis 
at the cycle of AC voltage to which deformation due to the oscillation of the axis bending - disc flexure 
compound mode is applied. By the neck part 4a of the oscillator 1, the disc part bending oscillation 
increases on a connection part side with the disc part. As a result, the amplitude of a disc mode also 
increases, so that the rotational speed of a mobile body 10 also becomes higher. 
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« J: txth^i m& z b mm^tc ^ . 
[oo65] ( m 2 <r>mm<r>mm ) S4 i±gs 2 

[0066] ^Ot^JBIBIT'W:. |SJ— CO 3ffic?)»#: 

n-c?>4 m^mw^^zm-mi.izmti , 4 a 
^»»«owis^LTv^aj*^7h2 9*«[geL. ttj 



[00 57] 0=dZ/dx= (d/dx) as i n 
(x/r-o) 0 t) = (a/r) cos (<?-<u 0 t) 

xp =- (aT/2r) cos (#-&> 0 t) 

Zbifibfrh. WifoWSStiLZ, bmfaam&xt b 

( Z P /a ) 2 + ( x P / ( aT/2 r ) ) * =1 

b * o . n s±fc{saws rr*bowai± , « ntu» 

ttl<. 

[00 58] ffl*|fl]tf«gfl[x, coifflgvfi, 
v = d Xp /dt 

= -(co 0 aT/2r) sin(5-6), t) 
[0059] v,„ = -&>„ aT/2r 

m^bmn^mx-hh. 
[0060]-*, o t«-r-i»«M«ia!^«2 

0, n««Hj; , 9+4H*^c0Sggi* j m«fiMg|5»2c7) 
[0061] U*>ST, aWft«aW2<011jRTO« 

nasftii. mmgMSP«2co«i*[6]ff$^T' fc-rs 
t . r;ko«ji#t + 2 t ' x-hh %fe<m s±.<dwm 
mmtmnmmbtKz. uz^xmmmmm 

' ) )/2r • • - ■ (1 ) 

[0067] 1 5\mmwx'h o . warn 1 £«jdtra 

3. wm4ifi*tifti2mfVs ®-<m9sfoftX'±. 
T*mzBMisti. %mm6. e«*^f5, mm® 

16bbi> leWSXAr h 1 7 Jb' it^+ffisJOl' M 7 fc* 

[0068] @44». naa5o±(ffltTffii 

«PiHt:P3«a*ife»tfc«BifcL. ^i<r>mmmmb 
mmizsmm? 5 KX8BSE*9aiirt-s c 1 1 i 0 , s 
1 cvmmwmBb nmm^comif mm. Rim^o 
vmuffytzb^wmt^-fhtiK zht>cr>wmm\tii 
h ±* s b i>w®ftmim±Ttmx-h & . 

[0069] LJt**o T . Jgftft 1 5 (?)±TW«fc JBE 
»»2*»<!)H-laM6*m<ORIl:**S^*»t. Ht 
[ 0 0 7 0 ] § 4>t. 3«O*|»I*c0E«»^ 5 CttH 
4 »7)^iift 1 9 l4H-|inEfirrtl«)H fc** $ 
[007 1] 4fflc7)^iSfrl 9U. aj*^7h2 9t 
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®£%tit:&W}#mmmt 20k hzuzi.^ 

&k%$>£olz#)%.Z1xX^&tz)t>. 4«>^1&#19 
<7)®%kJlli&j]>> J r7h29t,ZimZtl. y-X2\<F> 

[0 07 2] tcHtr-Xl 1 izmiZZtltzXyXYWg. 
2 2 kiBffiA*&M2 3^ia{ciS{tA>ix^JPjI^'^ 2 4 
It. tt*H7h 1 4{c^$it^jDES-lt«2 5 k<T> 
IST'lJOJE^'^^2 3, 7*;l-b2 7 

Sr^tT3ffi£Offi»f*i:4il^iift&jDEL. 

[0073] 6t±, msmmmiz^ 

-fx o zmtifo yimmco x 3 tmrnxh *). 3m 

COJSPSSI 6 atfl--XM&®2 8lZiiXimZtl. £ 
9. Ii»l»fi^> »KJfrk»ttcOME73£IS« 

[0074] &±iz&<jzm 2cr,mmmmcom)^ 

uj^j h z ttmi&iztotz. 

[0075] ^(omm^mmiza^xit. 3m 

cr>MMfat4m<7)®mfcm^X Lfz 

*\ &m&Jiiz&txwMft j $mifr(vmzmm 

(m3(ommcomm) m6itm3^mmcomm^t. 
1 0 0 7 6 ] m 6 am 2 c?)mM<oBm.<F>mm%Lwmw. 

k LXcomWM^-^i^mUb L-Xm^tz*Xy<n7 

<i )iA.i&mm.z*ix^z> . zomiza^x . m«2± 
mmm. : t~9X'h*) . m^mxr-)V5 5nzm- 
5 iit^m^#*7*mzw.r)tttft>ti&& 
wxh 0.52 immfct- ? Mcoai^BKcm^co^ 
n<r>ftm j ?mzm-%-$-h±Wi*? j r. 5 3\iz<r>±m 

^5 2 izm&t hmK^X'h h. ZKh^5 2, 

5 3\$m&7y-v^*m®.L. mm&^—?M<»®W5 

fa\,zmiX-m j ?5 4 (54a), 56 (56a)C 

mmizma-ti. 

[0077] Zm^5 4 (54b) fi^±ff7.7- 
;P5 5K»«£ft£dr-VS55 5 at^Bf^LTfcO. 
Zg3r\»5 6 ( 5 6 b ) i±*7 *- Adf-V 5 7 (c^t|^ 
IT^S. >7*-Adf-1r5 7{i s fsii$l!5 8£;fi-LT'7 
A^59taiS$aTfeO. >7*-i^5 9<i 
7t-^62 K-fr^j££;h.£ 7 *- ? 6 1 K 

[ 0 0 7 8 ] 7 0 tiJEtR 5 1 fcMSftfcHJgfim 
"9.*-*M. ^52. 56, 54fc£*&LTV>6. 

[0079] zcox 0 izm&wz? < >uA.®mmw.x' 

A ) fcUHg-f 6 fc . jffifrV 5 3 #04«@$8 5 3a X'Tjk 
xm*BfX7-)V5 5\iZ&mZtlh. ZilizX 9 » 7 



*—?6 2fc:;&-M; ■yi/*|*iXr-;U*fl^S*T*^ 
J»*m±tfZ7'-Jl>55iz£iXm%±lf&Zbti i X' 
[0080] *-?Mtf%%miJ)}ft (04>(O^ 

iz®m-th t . mm.^ 5 3 tm^mm-^t 
fzummmi. ±—?m&M-m^5 6 . 

A^5 7, <Sjittl5 8. Vt- A.*' J ?5 9t3]:V7* 
-^^6 1 ^LT7t-^6 2£fral£il6. Clft 
(Ci 0 7 6 2 MMsLtzll- V V -y i/'(*)X7-^ 
£@!KIB»LT7^A#-P.) •y^'{i7^^ASr^^ 
mfZktfXZh, 

[0081] BULC07 ;^*&jI^ffiT1±. m20Mft 

coBBvmmm-f zm^x^z>t\ m i mmim 
Btomam^-fZRi^&nx'iiXK. zcot&s^i 
i i e>mfo<7)&mcDwmmz*5v$>*c j r 1 2 

c 0 0 8 2 ] z cox 0 %y i )VM.mmmzm 1 tfz\& 
m 2 <r>$m<mmzx mm uznm®.^-? zm^z z 

7<>i>&&mmmm®x'$z>. 

[ 0 0 8 3 ] ±ieL^#HSfe^®{cfc^T(i. n 

*minMW£mmmwiiztLizm%.ztih t>nxii% 

^-Mz^nX^m^hXo\,zLX^X<. ttzM 

mmzttLxffi**-vwzim.L. m'^-m^m 

m&£ol l zltzi>(r)X'i>&\ 
[0084] 

tt«gptft(f*s»i^«ti <om^.itzmnmx\ wm 
m^tmmmmmwmfzimmmmmzmm 
^mmmmmhko^zLtz. t%b*>. mmtz 
h7twm**'mv>mmmizm&Li$ii:, mmmwmw 
mtz\mmw¥mmzmsmmmh <t d tz uz 
(nx\ mmmmm^mttzammmu^mmmm 
i**<i-hzttfx-z. %<nm%ckftj}i5£U±y)i 

[ 0 0 8 5 ] £ fz. *&WlZ}5^Xte. «JB«»ffcgK 

ttzimmmmm^mi^c^izimLxnM-mm 

[0 086] Jg»#:^Dtt^ft(f«l!)Sr4t$ 
ktfX'Zl. 
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i o o 8 7 1 $ mmnwmmmw&tMm 
issue, mumfmtummtiih^mtzco 
x\ mmftnmjmmfrmi-dmmmtzbfrm® 

[0088] msf¥(om^immmz^ix^tim 
tiizttmLx&mmfmthztx\ s^t^v^as 

[0 08 9] ft*jli!jfrfc&jt!l!tt (&ttfr) coja 
[00 90] ley&ott-fX-mmfcZfflto 

[Hi ] *wimm<nm!mwr)mim.*-?<on 



[02] hi <m wmmmmm. 

[03] hi ommm*-? nmmf- pmkh^mm 

[04 ] i^mw,2<r>m^<rmm.(n>%wm^-^^m 

SH. 

[05] 03O£ftS5#tf>¥®0. 



[06] *3%BflWlS 3 OWWBJBT* * # * 7 
[07 ] ft3tW»i£ir-?£>lliffiH. 

[ 0 8 ] 0 7 mmmtmmxmmm. 

[09] (a), (b) liB7<0*-*<0fiWR»S* 
•fH. 

[0io] mioE&mmmm. 

[011] 01<7)»*^-i5'<7)iliJ#:cO»^«$r>K 
-f0. 

1.15 Mfc 

2 Mmum 

3 
4 
5 
6 
7 
8 
9, 
10, 
1 1 
1 2 
1 3, 
14 
1 6 

1 7 

2 0 
2 1 
22 



3ltt# 

sum? 

18 i~-vh 
19 f£«* 

2 4 ME'** 



[01] 



[02] 



[031 
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[04] [05] 




(a.0))00-262077 ( P 2 0 0 0 - 2 6JL8 

[07] 



105c 




F?-A(##) 5H680 AA01 AA04 AA19 BB03 BB16 
BB19 BB20 BC01 CC07 DD01 
DD02 DD15 DD23 DD27 DD39 
DD40 DD53 DD55 DD57 DD66 
DD74 DD83 DD85 DD92 DD97 
EE07 EE10 EE12 EE13 FF04 
FF08 FF13 FF33 FF36 GG25 
GG27 



